Desensitization of pituitary gonadotropin secretion by agonist-induced inactivation of voltage-sensitive calcium channels.
Gonadotropin-releasing hormone (GnRH) stimulates calcium mobilization and influx in pituitary gonadotrophs, and agonist-induced calcium entry through voltage-sensitive channels (VSCC) is required for the maintenance of gonadotropin secretion. However, prolonged or frequent exposure to GnRH attenuates the extracellular Ca2+-dependent cytosolic Ca2+ signal and diminishes hormone secretion. Measurements of membrane Ca2+ currents revealed significant impairment of VSCC activity in gonadotrophs during desensitization by GnRH. VSSC were also inactivated in a calcium-dependent manner during exposure to high K+. Prolonged inactivation of such Ca2+ channels by high K+ reduced the calcium and secretory responses to GnRH and vice versa. The calcium-dependent inactivation of VSCC during GnRH action appears to be a primary factor in the onset of desensitization in pituitary gonadotrophs. This mechanism could also account for the development of agonist-induced refractoriness in other calcium-regulated target cells.